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a Detailed exammntion was not made over the entlro bar.

--------------+-=---------------

.", .~ With reference to quantity) ,the small oysters) or those under 3
inches long) are about one-Bfth that of the market stock) but numer
ically they are about twice as numerous as the market stock.

SUMMAIUZED CONTEN~' OF YOUNG OYSTERS ON PUBLIC BEDS.
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ST. GEORGE SOUND.

1. Goose Island Bar , · · •· · 0.0 1.1 .
2. Silvia Bar · ·""""'''''' 1.1 2.9 .7 ., .
3. DrumBar - ·~· .. · .. · .. ··.. .0 7.5
4 Sand Flat . .0 1.8 ..
5: Pelican Bar:::::::::::::::::::::::::::::::::::::::::::::::: .6 2.3 1.8 8.3

~: ~~~~ ~~liiF:B!ir'aiid'acijacentpatch:::::::::::::::::::::::: ......i:s· 1:~ ··....i:s· (II) 2.8

~~~ ~rri{&!~:~~~~~~~~~;~~~~;;;~;~~~~;;~;~;~~~~;;;;;;;;;;;;;; 1j ::::::~~:: ::::~\~: ...... :~:~
12. Buikhead and EnstHoleBars ··........ .4 1.6 3.1 3.0
18. Patches east 01 Bulkhend and East Role Bars........ ...... 1. 4

APALACHICOLA B'\Y•.

14. Pelloan Bar .
15. Patches between East Hole and PelleanBars ..

~~: ~~~~!j3~~:'.::::::::::::::::::::::::::::::::::::::::::: :::
18. ThigpellBar • •· ..
10. West Lump nncI adjacent patoh .
20. Patoh oJ! New Inlet , .
21. Hagen Flat" · ·• .. · .. · ·
22. Green Point Flat .
28. Lumps between Hagen and Green Point Flats .
24. St. VincelltBar : • .. · ·· .. · ..
25. Middle Bar .
26. SUva Bar ,·· .."""""""'"
27. FIsh Hawk Bar """""'"
28. Patoh near Fish Hawk Bar · .

______--'-'--------1--------

ST. VINCENT SOUND.

NUMBER OF OYSTERS UNDER THREE b~CHESLONG FOR EACH ONE OVER THAT LENGTH
ON 'rUE SEVERAL BEDS.

freezes) or deposits of silt and sand) all of wwch have occml'ed on
some bars dming the history of the local fishery.

Among the beds which appear to be the least provided with young
sbock are PlatfOl:m Bar ancl Peanut Putch in St. George Sound;
Norman/ West Lump) Hagen Flat) Green Point Flat) l{idclle) a~d
Silva Bars in Apalachicola Bay) and the greater number of bars III

St. Vincent Sound. .. .
From the table it appears that the follo\ving beds are extending

their productive tLreas by improvement of the very sc.attering growths
and depleted bottoms: Drwn) Pelican). Green Pomt, Porter, Cat
Point)· Bulkb.ead) and East Hole Bars in St., George Sound, o,nd
Pelican) St. Vincent) and Fish Hawk Bars in Apalachicola Bay.
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BT. GEGRGE BOUND.,
Bushels.

1. Goose Island Bar................................ 2,760
2. Sllvla Bar................................. ....... 7,752
8. Drum Bar....................................... 8,748
4. Sand Flat........................................ 1,540
5.1'ellcanBar ·... 6,603

~: ~~e~ ~~liiFBiir·niid·adjaceDt'p·~tcii:·:::::::::: ....2·220·
8. Platform Bar..................................... 86;852
O. porter Bar....................................... 10,718

10. PemlUtPateh.................................... 17,220
11. Cat PolntBar.................................... 53,508
12. Bulkhead and East Hole Bars................... 158,640
13. Patohes east of Bulkhead and,East Hole Bars. .... 545

Al.'ALACmCOLA DAY.

14. Pelloan Bar.· ..
15. Patohes between Enst Hole and PeIJcan Bars ..

~~: ~~;;';~!j3~~:::::::::::::::::::::::::::::::::::::
18. ThIgpen Bnr ; ..
10. West Lump and adjacent patch ..
20. Patch oll New Inlet.. .
21. Hngen Flat .
22. Green Point Flat .

~: ~t~y~c~~\wri~~.~.n.::~.~~~.~~~~~.~~~~~.:!~~::
25. MlddleBar ..
20. SilvI\Bar ..
27. FishHawkBnr .
28. Pl\tchnear Fish Hawk Bar .

BT. VINCENT SOUND.

20. Patch oir Sheephend Bl\you...................... 30........ 80
30. Paradise Point Bnr.............................. 2,101.... .. .. 126 2,227
~1. PnrndiseFlntandadjacentlump................ 2,804 • 507'" '477' 180 3,828
3~. Hoppe Flat...................................... 1,530 2,420 852 4,311
?~. fOlJpe or Ten·1U1e Bar.. 210 216
3. u ersLt1lnpsa .
85. Dn(;oUBnr....................................... 1,696 108 ::........ l,&J4
30.1jlolleSollDigBayou........................... 80 30
37. ·n1fJMoonBnr ~ 1,050 147 : 2,097
38. ~)hel BnnkDnr.................................. 4,380 4,386

~~: c~~~~nS\1~11rBnnk·B;ir·.;:::::::::::::::::::::::::: :::::::::: :::::::::: :::::::::: :::::::::: ::::::::::

Total.......................................... 437, 600 25,187 22,288 15,514 500,629

20, Patch oft Shccphcad Bayou : .;............ .3 .
30. ParadIse Point Bar · '''''''''' . 3.4 · .. ·7· (11)·5
31. Paradise Flat and adjacent lump .2 .' 2 •5

it fi~rl~~;~~:~~~~~~~~~;~~;~~~~~~~~~~~~~~~~~~;~~~~~~~~~~ .......~~. :::::::~~: ::::(:b:):::: ~~;~~~~~;~
30. pa&;llesOlIBigBnyou ·• .. · .. · .1 •.. ·(·b·) ..
37 TT If H B I' 3 •2 ..• .D.a ,,,-oon a · · • .
38. ShBIIBankBnr · ··· · .. ·· .. ··.... .3 _ ..

~t 6~'il~miJ~i~c~nic· Bar:::::::::::::::::::::::::::::::::::::: ... ", .. : i' :i' :::::::::: ::::::::::

For some phase of the growth, from dense areas to c1epleted bottoms)
small oysters we1'e in numerical prepondorance 011 only about 45
per cent of the beds. Of these the greater number were In St. George
Sound. At the time of the sUl'vey spat for the season had not set)
which) of COUl'se) would reduce the proportion of the :young. On
those beas) however) where large oysters predominated the small
size were in sufficient numbers to perpetuate the beds under present
conditions) unless depleted by physical accidents) such as storms) aNa large. b Nosmal!. b Dotalled oxamlnatlon was not roado over tIle entire bar.



F~:C~~~ ~:~~:~O~~~d;::;o~~:I~o "oy~torbs ~nld rod'othods of oystor ~Ultllro,,, by II. F. :Mooro, BurMu of
., may 0 0 ,a no by application to tho nuroou at Washington, D. O.

BARREN BOTTOMS.
. ,

The ~:'eu of bur~'en botto~ns-that is, those which ure not nuturally
procluctI~e of oys~ers ev.ellI~ small quantities-vastly exceeds that of
the. llutUlal beds, ;nc1uding ill the latter those so-called depleted areas
which bear pr!1ctHlully nothing. These bottoms ure barrell .m!1inly
because of one character :in wIDyh they cliffeI' from the pl'~ductive
are!1s-n!1IDely, that they are devoid of shells or other 6bjects lying
o~ t~l? smface.rr:hey consist of su,nd !1nd mud of varying degrees of
st!1bili~y !1nd conslSten~y. 0:rsters, iDIDledi!1tely after they develop.
fro~. the egg, for a b1'1ef perIod swim or flo!1t freely in the W!1ter
settling to !1 :li.-'{ed condition only !1fter they reuch u stage of consider~
ub1e development. a ~

It,is not neces.s!1ry to gi;-e more detail to this subject other than to
S!1y th!1~ at. the tUlle at w~ch they !1re undergoing :li.-mtion the oysters
~re very Imr:ute, u,nd !1 sli~ht fUm of mud or slime is sufficient to stifle
~he~. Du1'1~g the spa~g season these little organisms are present
III the :water III llntold mY1'1!1ds u,nd are precipit!1ted to the bottom in
!1 contmuous gentle ehizzle of tiny specks. If they fall On an oyster
bed they :lind fum s~pports on the shells ~nd oysters attach them
se~ves and grow, but if they fall on' the mud or bare sa~d they elie.

rhe I~atuml beds have been slowly developed on bottom similar to
th~~ which smrollllds them solely because through some ag~ncy there
orIgmally lodged on the mud or sand some hard objects to which
~he. !oung oyst,ers could safely cling. Oysters developing there and
then shells scattered about by the waves furnished addit' I If . fi . . lOna paces
o:.JX!1tlOn of new generatIOns of young; with the result that the

ongmal growth extended ill urea and its bed bec!1IDe !1 compact
mass of. shells and .fI~agments, beneath which can still be found by
excu:vatlOn or probrng the origin!11 bottom differing in no. essentinl
partIcular from the !1dj acent barren areas.

All that is re~uir.ed by ~he barren bottom in order that it may
be?ome pr~ductIve .18 that Its smface should be supplied with hard
objects or cultch,. eIther through natural agencies or by the hanel.of
~an. The c~pa~It~ 0: the bottom to sustain material deposited on
It and to m~tarn :t. III proper condition to serve as cultch depends
large:y ~n Its stab~lity and c?nsistency. Moving sands gradually
COV~1 obJect~ depOSIted on theIr s:urface !1nd soft mud permits them
~o sink.. It IS th~refore of p~ime importance for the oyster culturist
to have informatIon concerlllllg the character of the bottom and it
wus one of the pmposes of the survey to supply it. '

T~le methods and the instrument employed have been described in:
the lll~roductorypart of this report, and the results attained ure shown
graphically on the chart.

TIDES .AND ODRR:ENTS.

In order to reduce the great number of soundings made during the
survey to approximate mean low-water levelj four widely separated

. tide-gauge stations, consisting of plain staffs graduated in feet and

The symbols on the cp.art designating the clmractel' of the bottom
do not show all of the places at which examinations "yere made, but
only those which have been selected as representative of the general
conditions obtaining in the vicinity. Itmay be assumed that between
any two adjacent symbols of eMerent'significance the change in the
character of the bottom is more or· less gl'adunl. .

The large nu.niber of sOlmclings u,ndbottom testings made during
the course of the survey furnish valuable data for the determination.
of the chara~ter of the floor of the entire district. About 119 square
miles, or 91 per cent of the region, exclusive of the depleted grounds
of or adjacent to the ~'ecognizecl oystel' reefs, consist of unoystered
MeM. .

Of the productive portion of St. George Souild the eastern half has
for the most part a firm hn,rd bottom suitable for the development of
oyster beds. The depth of water in this section' is about 9 feet at
mean low level. In certain portions, however, as· between Porter
[md Green Point Bars and for some distance to the eastward of the
latter bar, the bottom varies in quality from very soft to stiff mud
and is mIfavorable for the planting of shells or other cultch. '1'he
western half of the SOlmd, barring the shore line, has generally very
soft bottoms. Between Portel; and Cat Point Bars and south of
Peanut Patch there are stretches having ooze. Hard or stiff mud
bottoms are found east of DI;um Bar, between Silvia and Porter Bars,
and northeast of signal Bulkhead.

With the exception of the margins, - the greater portion of Apa-
lachicola Bay has many soft or ooze bottoms. At a station west of
St. Vincent Bar the testing pole recorded a depth of 8 feet of mud.
Gooel fum bottoms are found. on a small area west of Cat Point Bar,
un extended section (of which a part was a bed of dead shells when
examined by the Bureau 20 years ago) west and northwest of Pelicu,n
Bar, a stretch off signal Scaffold, a pOlltion south of Green Point, a
stiff mud area east of St. Vincent Bar, and a series. of small patches
northeast of West Pass. Depth of water ranges fI'om 5 to 10 feet.

The eastern half of St. Vincent Sound has rather soft bottoms, but
the western division is hard, firm, andmol'e or less covered with scrap
sh~. .

The location of barren bottoms which appear to be si.ntable for the
development and culture of oysters maY,be approximately deter
min~d by consulting the chart.

ENERAL PHYSICAL AND. BIOLOGICAL CONDITIONS.
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Water temperature. Specific gravity.

Locallty. Date.
Maxi· Mini· Aver·:r.raxl· Mini· Aver·, mum. mum. age. mum. mmn. ago.

-----------
1915: 'li'. 0p. OF.

Flsh Hawk, olf Cat Point••. Jan. 12--15 ••.•.•••• 59 48.2 53.2 1.0088 1.0020 1.00

Fish Hawk, oIT Cat Point••. Jan.ll>-23 ......... '00.8 51.8 56.7 1.0093 1.oo00 1.0053

Enstern end of St. George .....do ............ 57.2 51. 8 54.8 1.0190 1. 0036 1.0113

Sound. Jan. 2-1-31, ........ 59 58 1.oo117 1.ooH 1.oo62Fish Hawk, oIT Cat PoInt••. 53.6
Vicinity of Porter and Plat- .....do ............ 55.4 51.8 5,1.4 1.0088 1. 0019 1. 0056

form Bais.
.

Fish Halrk, oIT Cat Point... Feb. 1-5........... 60.8 53.6 5M 1.oo89 1.00101 1.0MS

East of Cat Point and BulIe- .....do ............ 60.8 53.6 56.3 1. 0053 1.()(){}1 1.00

head Bars.
Fab. (\-10, ......... 60,8 03.6 56.9 1.0032 1.0010 1.001

Fish Hawk, oIT Cat Point ..•
Vlclnlt:l' of l~nst )101e, Cat .....do ............ 54.5 50 52.9 1.0062 1. 0001 1.0025

Point, and Enst Bal' Feb. 11-17...... , •. 60.8 5-1.5 56.9 1.0095 1.0025 1.0053
Fish Hawk, oIT Cat oint ...
Vlelni8; of Drum, Platform, ..•.•do ............ 59.9 53.6 57.7 1.0139 1. 0022 1. 007

and at Poln t Bars.
Feb. 18-22......... 60.8 55.,1 58 1.0220 1.oo53 1.015

FlshJlawk, oIT C'Lt Point ...
Vlelnlty ef Pelican nar, and •....do .......... ·.. 58.1 57.2 57.,1 1. 0218 1.0007 1.017

east part of ApalacliJcola
Ba

salt in solution. This mollusk thrives best;n braokish water} having
a'mean between fresh (specific gravit? 1.000) and open-sea water
(speci6.c gravity ,ab?ut 1.025). Either extreme} if. cont~1.~ed} is
decidedly inj1ll'ious, If not fatal. Waters of rather high salmIty are
more favorable for drills or conchs, while mussels tln'ive in waters
of low salt content.

For the purpose of determining the general nharacter of the waters,
two separate but simultaneous series of observations of salinity and
temperature were carefully mado. From the Fish II(~w7c tho work
was performed by the quartermasters at 6 a. m.} noon} and 6 p. m.,
daily.tln'oughout the survey.

. .The vessel was :/h'st anchored off Cat Point, remaining there 1.ll1til
the latter part of February; tnen off Jetty Beacon for about one
month; next} in southwestern part of Apalachicola Bay for about a .

. week; and} finally, near the second anchorage until the completion
of the survey. The biological party conducted the other series,
which covered all parts of the region surveyed} including stations on
the oyster bars and on unproductive grounds.' -

The. water bottle, or apparatus used for collecting the samples, is
so constructed that it secures a uniform amount of water in every
case from the layer a few inches above the bottom of the soun~l)
regardless of the depth. This instrument is illustrated and described
in Volumetric studies of the food and feeding of oysters} by H. F.
Moore (Bulletin Bureau of Fisheries, voL XXVIII, p. 1297-1308).

The following tl1blefurnishes a summary of the two series of
observations. The boldface type shows the data an~llocationof the
Fish Haw7c; the other type, tha~ of the biological party.

SALINITY AND 'TE1rIPERATURE OBSERVATIONS IN ST. GEORGE SOUND, APALACHICOLA
BAY, AND ST. VINCENT SOUND.

SALINITY AND TEMPERATURE OF THE WATER.

The connections or mitrances at the eastern end of St, George
Sound, Wcst and Indian Passes, aiIord ample means for the com
mingling of the waters from the Gulf of Mexico with the fresh water
brought do,Yn by the Carrabelle, Apalachicola, St. Marks, and other
n,ffiuents. Till.'oughout the entire. district s1ll'veyed there was a
ml1J.'kecl range in the degree of salinity} which varied from almost
fresh water suitable for drinking purposes to that nearly equal to
open-sea W!1ter. At times, especially during ebb tide, together with
freshets and favorable winds, the salinity was greatly reduced in
certain sections. Early in the survey it was noted that compara
tivoly fresh muddy water from East Bay overlapped the heavier
clear salt water and extended for some distance east or west of that

. bay} depending largely on the direction o~ the wind before becoming
thoroughly mL~ed. In this way the oyster beds are supplied with
food, as it appears to be carried for many miles. If the direction of
the currents be eastward} Cat Point ahd Porter Bl1rs may have food
bearing Wl1ters spreading over them for some tin1e before Bulkhead
and East Hole Bars.

The character and quality of the oyster, as well as the presence or
absence of certain enemies, are governed largely by the amount of

OYSTER BOTTOMS IN VICINITY OF APALAOHICOLA) FLA.

.(0. tenths) were established and,maintained fOJ: all or part of the time. ~
Qne station was located at Cat Point (East Point, Fla.) from January
16 to April 9; the second station was at Apalachicola, Fla., from
J I:1nuary 21 to April 15; the third on St. Vincent Island near West
l)Ms from March 23 to April 16; the fourth at the camps along the
north shore of St. Vincent Sound from April 2 to 20. The re!1dings
were m!1de hourly from 8 a. m. to 5 p. m., excepting !1t the Ap!1lachi
cola station, which was read every hour, clay and night, from its
establishment l.mtil the last of February) then the same as for the
other stations for the remainder of the period.

At the Cat Point station the highest tide recorded 'was on February
23, when the water stood at 5.8 feet on the gauge, and the lowest was
on January 29, when it fell to 1. foot} a maximum range of 4:.8 feet..
At Apalachicola on the same dates there was a range of 4.1 feet, but
Qll February I, from 3 to 4 a. m., the W!1ter reached a height of 6.8
feet, and on February 8, from 5 to 6 a. m., it stood at 2.4 feet, making
a range of 4.4 feet. The West Pass station showed a maximum
range of 1.8 feet and the camp stations about 2 feet. The mean
range of tide was 1.5 feet for all stations, except West Pass, which
was 1 foot.

The daily ebb and flow of the tide, though often augmented by high
winds, is sufficiently strong to afford satisfactory c1ll'rents for trans
porting food and oxygen to the oysters.



I£)4 OYSTER BOTTOMS IN VICINITY OF APALAOHICOLA) FLA.
l"'

SALINITY AND TEMPERATURE OnSERVATIONS'IN ST. GEORGE SOUND APALACHICOLA.
. BAY, AND ST. Jil'INOENT SOUND~Continuec1.' ,.

Water temperature. Speelfio gravity.
Locality. Date.

Mnxl· 1rInl· Aver· MaxI· MInI· Aver·mum. mum. age. mllm. mum. age.
~ ----.>. --.---

FlshlCnWk, olf Jotty Boncon
1015. OF. OF. OF.

Fob. 23-28.........Enstom part of ApalachIcola' .....do ............
00.8 57.2 50.,l 1.0220 1.0114 1.0170Bay. 00 00.3 57.5 1.0100 1.0117 1.0133

FJsh Hawk olf ,Tott1 llonnon. Mar. 1-0........... 00.8 53.0 57 1.0158VIcInIty od-iorlllnu ar East 1.0060 1.0110
Bar' '

.....do ............ 00.8 03.0 50.8 1. OJ52 1. 0008 1. 00\l7
FJsh [awk, olf Jottfc lloncon. b{ar. 7-15.......... 57.2 51.8 54.7 1.0189 1.0077 1.0135Vicinity of Apalach cola ...... .....clo ............ 57.2 55.4FJsh 1£awk, olf Jetty Dencon. Mnr. 1ll--22....... __ 50.6 1. 0177 1.0038 1. 0082
Contral part of Apalachicola 00.8 53.6 57.2 1.0210 1.0110 1.0174

Bny. .. __ .do............ 57.2 55.4 56.0 1. 0228 1. 0177 1.-0200
FJsh HaWk, at IJolfer An- Mar. 23-28......... 50 55.4 57 1.0242 1.0077 1.0183chornge.
Westorn part of Apalaohioola ... __ clo ............ 62.0 55.4 00.3 1.0240 1.0140 1. 0208Bar-
FJsh Iawk, olf Jotty Deacou. },[ar. 2ll--Apr. 5•••• 02.2 53.0 58.3 1.0108 1.0050 1.0120Westem part of Apalaohlcola

Bay. .
.....do .... ____ •••. 50 07.2 58.1 1. 0156 1.0118 1. 0137

FIsh Hawk, olf ,Tetty Bencon. Apr.ll--l1. ......... 08 53.0 59.4 1.0190 1.0100 1.0151Eastem part of St. Vincont __ ...do ............
Sound. 04..J 00.8 62.7 1. 0204 1. 0007 1.0115

YlshHIlWkci olf Jetty DOlleon. Apr. 12--15...... __ . 71.6 57.2 04.0 1.0188 1.0001 1.0121Central an western part of .....do ............ 70.1St. Vincent SOlUlCl. 68 71 1. 02JO 1.0074 1.0102

The table shows th~t the average water temperature in Apalachi
cola Bay, as determllled b3T the observations taken on the Fish
JIaw7c). ranged frOl?l 53.2° J!". in the midcUe of January to. 64.go F. in
the nudcUe.of AprIl) a gradual increase of 11.7° during the interval.
~so) the lowest temperature observed was 48.2° F.) off Cat Point
111 Jrmuary, and the highesb 76.1 ° F.) in rather shallow ,yater at the
west~r:l borders of Sb.Vincent Sound during the midcUe of April.
shOWlllg a change of 27. go. .

During the early part of February a very low salinity observation
(1.0.001) was made near the eas~ern limits of Apalachicola Bay) H.nd
clurmg the latter part .of March, 111 the western part of the same body
of water, an o,?servatlOn revealed a high salt content (1.0246). As
has been mentlOnecl, these extr~n:es ~ontin~e for very short periods
~nl!. The general average salm1ty IS satIsfactory and within ehe
limIts of safety.

OYSTER ENEMffiS.

~rom.s~atements of dealers' and tongers) as well as from obser
vatio,?" Ib appe~~ that ~?'oyster in this locality has no aggressive
enemlOS. ~hyslCal conditlOns) however) are often decideclly inj1.tri
ous to certa111 bars or localities. Storms may cause a shifbinO' of sand
or mud over .the beds and stiftethe mollusk) freshets may deposib a
layer. of mud) droughts n~ay reduce greatly the food supply) and
freezmg weo,ther accompanIed by 1110w tide may prove very harmful
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The following information is fmnished re~pecting certain enemies
which are common in other parts of the, Gulf coast:

Drills or conchs.~o few driUswere found on the oysber beds tho,t
no damage whatever was noted, and they may be rego,rcled as a
negligible quantity in'these-waters. The few that were taken were
found, for the most part) in the western extremity of Apalachicola
Bay, in the vicinity of West Pass, where the so,linity naturally atbo,ins
a high degree for a part of the time o,t least. Under the description
of the various beds) mention is made of the places and number of
drills taken. It is commoilly supposed by oystel1nen that the drill
secretes an acid by 'which it perforates the oyster shells by solution)
but in reality the holes are made mecho.nicallyby means of a rasplike
tongue) which is protruded from the mouth. .

Mussels (]J{ytilus hamalus) .-This species, which \vas fonnd on the
oyster bars) is distinct from ,the large edible sea mussel of the AUantic
coast and) also) the fresh-water mussel used for the manufacture of
buttons and novelties. So far as is known, it has no present economic
use) but doubtless it would make .a good fertilizer. Although
this mollusk is classed- as an oyster enemy) it is not one in the sense
of preying on this more valuable shellfish. .It is injurious in tho,t it
eats the same kind of food as the oyster, and, therefore, lessens the
food supply; and its more prolific growth enablesit to cover the oys
ter) which interferes Virith its development) and eventually, may seHle
or starve it. .

Mussels were found in varying quantities on practically all of the
oyster beds. They were found in rather larger numbers on the reefs

. in the vicinity of East Bay) where the ?alinity of the water is rcclucpcl
by'reason of the proximity of. the large affiuents) and) also, on the
beds in the southeastern section of. St. Vincent Sound. They were
only fairly o,bundant on the eastern beds, and least so at the western
E)nds of both Apalachicola Bay and St. Vincent Sound.
. Drumfish (Pogonias cromis).-The black drum was not observed

. during the smvey, nor waS it learned tho,t it had, ever ,caused de-·
struction of -the oysters of this region. It is emunerated here in
the list of enemies) because it may appear suddenly on any part of
the coast and is Feported to have destroyed oysters qn the beels of
Alabama. It destroys ciysters by cnlshing them bebween the stout
·grinding teebh or bones with which ibsmonth is furnished.

Minor enemies and pests.-Among the minor but objectiono,ble .
- enemies observed chtring the survey may be mentioned the following:

Barnacles, albhough generally small, were plentiful on some beds ..
They roughen the shells aJld crowd the oysber, but do comparaeively
little harm. The libtle clam .L11artesia was found more particularly
in the larger and older shells) which were weakened by the boring, but

66159°-17~
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tho inner cavity was selelcyn penetrated. At a few stations a conti
¥rowth w~s observed on ~he oysters. Marine algre were noted grow
mg luxunantly on the clusters at a number of stations usually near
the inner limits of the beels. ).

SPAWNING.

The conditions of spawning probably do not differ from those
generally obtaiuing on the: Gulf coast) and it is therefore not nec
essary to discuss ~he. subject ~t any length. It will suffice to repeat
what has been saId m a preVIOUS report.a

The spawning of oysters consists) :in brief) of the discharge of eggs
from the.female and spermatozoa from the male which meet and fuse
in the surrolmding water. The fertilized eggs develop :into minute
embryos! eac~ furni?hed with a little brush of cilia or hairlike proc
esses whICh VIbrate m rhythm and propel it feebly through the water.
After a time; varying with. the. temperature of the water) the embryos
develop a tl11Y shell) whICh by its weight eventually precipitates
them to the bottom) "\vhere) if they fall upon a suitable) clean) firm)
suppor~) they attach and grow into spat) but if not they speedily die.
As theIr own -powers of locomotion are inconsiderable the wide dis
tribution of the young'oysters in their swimming stag~ is dependent
upon the currents. .

.Oysters in. the ~pawning condition are of a peculiar creamy color)
WIth bra~lchmg Imes traced over the surfaces of the bod:y. When
theJ. are cut the ripe genital products at once exude from the wound)

.but if the sholl be opened carefully and a gentle pressure exerted
upon the body they will be discharged from n, definite opening lying
below the muscle (usuallJ called by the oystermen the IIeye JJ or
«heart))). which extend.s between the two valves. This is the pore
from wInch they flow m the normal process. Ripe oysters :in the
language of the oystermen are aptly described as IImilkv.))
Sp~wning t.akes place) in the main) during spring and "summer, in

any gIven re~lOn) extending over a period of some monthsJdepencling
upon the latItude and the climate. On the Gulf coast I have fOlmd
'during a~ost every month oysters which were apparently ripe) and
from whICh there were obtained eggs which readily separated in the
water and had every appearance of maturity. Whether such eggs
would be extruded dming the winter under natllral conditions is
-doubtful, and if they were it is practically certain that they would
not develop) as the experience of all investigators has shOlvn that
.development is inhibited if the temperature of the water drops ma-
torially below 70°. .

The oysters were :first observed in llmillr)) in Apalachicola Bay on
March 15J but owing to a decided fall in temperature the development

a Mooro, 11.F.: Oystor bottoms in1[ntngordll l3lIY: l3uronu of Fisheries document no. 610, 1005.
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of this condition was greatlJ retarded or ceU/iled entirely for a period
of about tluee weeks. BJ the midcUe of_Aprjl~ however, just as the
smvey was nearing completion, the oysters were becoming. millg
throughout the district. The stock \Vas generallJ s~r~ng ancl VIgorous
and had everJ indication of a satisfactory proc~uctIVIty:.

On the various reefs there were noted from tIme to tlIDe a number
of spat but they appeared to be those that failed for some reason to
matur~ or develop properly the preceding year. These are usually
called (lrLmt oysters.)) .

A freshet dming the early spawning season may) in consequence
of a deposit of mud and silt) have a serious effect on the spat as well
as on the mi1ternal oyster.

. OYSTER CULTURE.

Although the State provides suitable regulati?ns for le.asing ~arren
grounds for the p1.l1'pose of oyster cultme) t~e mdustry IS ,carned on
to a veq limited extent by private enterprIse. At the tl1l1e of the
survey there were but three claims) all situated :in St. Vincent Sound,
and having an area of 113.5 acres. .. .

Dming the spring of. 1914 the State p~anted several thousl1~ld
barrels of oyster.shells on the principal public ?ars fro~ Green ,POlllt

. and Porter Hal'S in St. George SClmd to Paradise Flat m St, Vlllcent
Sound. . . -

From the good average quality of the stock and the t?ickness and
solidity of the shells) it appears that the ,Yl1ters ·furmsh food and
lime in quantities sufficient for the growth and d~vel?pment of the
oysters and also that a larger acreage could be mamGlLllled pro:fitl1qly
without impairing or vitiating the public bed~. ,
. There hl1ve been pointed out under the diSCUSSIOn of barrel: bot

toms c1i:fferent areas having good firm bottoms, apparently smtl1ble
for the estl1blishment of sare and remlmerative oyster beds. The.
western limit of St. Vincent Sound has a hard bottom gener[l.lly
and but few oysters. This latter. condition may be due in part to
the reduced width of the sound, its exposure to storms) and occasional
strong c1.l1'rents) but l)robabl:y to the high sa~ity of the water
for l)eriods longer than the oysters can ellCl~'e WIth the bo:>t results.
Before the planting of beds at l)laces tentatIvely selected, It may be
advisable to study the courso of the cmrents, the action of storms
on the bottoms; and the deposit of silt. .. ~

Bulkhel1d Bl1r) although it does not bear a very goo~ grl1de of ma
Gel'ial, could be made to produce a much better qualitJ of oyst,eI~)
provid~d the ·beds wore judiciously cultivated: As it now st~nclsJ it IS
too densely populated to yield stock thl1t Wl.U command Pl:lOes com
mensurate with the time and labor necessarJ to place It on the

mn.rket.
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...... RESUME, CONCLUSIONS, AND RECOMMENDATIdNS.

Following is 0. sUili.JJJ.ary 6f the results of the survey, with the
conclusions o.nd reconu11Cmdations based on them:

1. The smvey covered the western portion of St. George Sound
o.nd all of Apalo.chicolo. Bo.y and St. Vincent Soundj approximo.te
areo., 130 square miles. ,

2. The area of the oyster beds is 7,135 o.cres, or 11.1 square miles,
of which about two-thirds support dense growth.

3. It is estimated tho.t during tho seo.son 1914-15 the contents of
tho beds 'were 2,627,534 bushels over 3 inches long and 500,629
bushels of smoJler ones, based on the sto.ndltrd bushol, which is less
~han one-half the vohune of tho Florido. oyster tub, or so-called
((bushel."

4. Bulkheo.d o.nd Eo.st Hole Bars taken together contain less than
one-fIfth of the toto.l oyster· area but nearly one-ho.l£ of the oyster
content. On Bulkhead Bar many of the ,denser stations reve!1led a
crowded condition of clos~ly clustered raccoon oysters.

5. The yield for the entire district for 1914-15 was about 40 per
cent lcss than for the preceding seasOll', due, to the demand, for the
supply was su:fl.lcient to meet a much larger requirement.

6. The oysters of these waters have no aggressive enemies, I1nd no
diseases were observed. Physical phenomena, however, have gre!1tly
damo.ged many of the-bars.

7. St. Vincent Bo.r, which was shOlving sign of depletion, was
closed dming the lo.tter ho.lf of the 1914-15 season by order of the
State shellfish commissioner. Por~er Bar, which lias suffered de
l)letion by storms, should be co.rofuliy guo.rded by the State authori
ties that it is not overfishedj this also applies to the important bars
in St. Vincent Sound.

8. About 01 pel' cent of the total area of the district is composed of
barren bottoms, the greater l)art of which is Unsuited for oyster beds.
Several favorable regions for oyster culture have already been pointed
out. It appears that the natural development of patches l1nd new
beds, such as the Fish Hawk Bar, as well as the recovery of old beds
aft(\r having' been depleted by storms, freshets, or freezes, show
good conditions and possibilities for oyster culture.

9. l'he permanent triangulation points established by the United
States Coast and Geodetic Smvey, together Tlrith the' few established
by this Bmeau, will be of great value and should be used in determining
the exact location of futme leased bottoms for oyster cultUl'e. A
strict compliance "with this recommendation \'irill guarantee accuracy
in the smveys, obviate clisputes, and secme an honest and correct
asseElsment of rentals.

o
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FIG. 1,-SIGNAL AT ST. VINCENT POINT.

FIG. 2.-BRASS DISK IN TOP OF CEMENT MONUMENTS.

PLATE I.
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FIG. 3.-0YSTER FROM PORTER BAR.

(Natuml size.)

PLATE II.
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PLATE IV.
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FIG. 6.-CLUSTER FROM ST. VINCENT BAR.

(Reduced )A,l.)

PLATE V.
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PLATE VI.
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BIG BAYOU BAR.B OYSTER FROMFIG.•-

(NILlura! size.)

PLATE VII.




